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(54) RADIO RECEIVER AND DIVERSITY RECEIVER 
(57)Abstract:* 

PROBLEM TO BE SOLVED: To receive receiving waves arriving at 
plural branches in parallel without sharply increasing a hardware 
scale as to a radio receiver and a diversity receiver. 
SOLUTION: The receiver is provided with a branch selection 
means 1 1 for entering plural N receiving waves arriving at N 
branches in parallel and cyclically selecting these received signals 
at 1 st frequency equal to the product of symbol frequency, N and 
E>2, a sampling means 12 for successively sampling the 
instantaneous values of the received wave selected by the branch 
selection means 1 1 out of N received waves at 2nd frequency 
higher than the 1 st frequency and outputting a string of these 
instantaneous values and a separation means 13 for cyclically 
separating the string of instantaneous values outputted from the 
sampling means 12 at the 1st frequency and outputting a string of 
instantaneous values individually corresponding to N received 
waves. 
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>( ^<^i^^^\z.m<^\^xrTt>i^^^^zf^ >^<r>mi 

9 4(7)GB«. A/D^ife§S9 5*><tU!^S&3 1<7>|^? 

[0 0 6 6] f^io^ ;*:«ii?i^^xii. =^Piias3 uss^^ 
i^^/vmwcxm^<r>ms.^no:LtKx,^x. ±m\^tL 

^^xiiy^ \zmm \^xms$.^mm^m^(r>m^^^i^ 

:r y >^i/-r s r <b JC J: oX jg^^r •:hn ^m^^±^T^ 
^^y-ffVi^.—fV K^4 1 355A/D^i^9 5 iCftxXd 

m^mcmt^ ox 2oa>r:^n ^(ommm^i: 
±^-r^mmu4 2ii^mmn3 1 icft;txiii;t<bh.xt> 

[0 0 6 7] ^fc. 5*:||j5S?i^®Xf^. -t^:x:/y ^^i/^ 

f->':/y v-^mw-^tSA/D^ftfcsvMii^vT/y 

>^t^f^mm^m^nt^tix\^^^tK m^\-^. -tv^ 

^^^A/D^^-^-y-vry ^-^JcSr^ir hTyZf^^ 



4 



(9) 



2 0 0 1—1 1 14 6 5 



[0 0 6 81 :immmrQ^. wd^<r>^fm.n 

r^T^S^nri r2j ^_hXfcoTt><tV\ ^fc, 
[0 0 6 9] $^JC. :*:*i£?l^ffi-Cli. A/^D^I^fc6 

[0 0 7 01 *fc> ^^mmxn. iB^m^ii. r-:^ 

[007 11 U;6^U :m^<^A/D^»-^1^>^>^y V 
^|coi>x«:. mi^. ^ft$fJ9 4;d57h^>5r>r:/|ftiK«: 

bii.xt><tv^ 2t:|||s^ffiXfi. r:^7^-^9l 

m^(Om^t:i(0:^-( 3/^9 3<7)»Ati*i:tCjeHr5 

( P II, P ii) = (max [• • *. a (i-oi*. a 1!^ 

<D^X^$n'5«r:^i^'<>'i-Pii. Pitt^Mm-r^o 
[0 0 7 5] ^fc. >G3|^Saiim$I56 4f±. i^UfcU- 

fcmtai. miS$iS3 1. 4 ltcJ:oX-^x^ixfc2o(0 
S^m^<?5rt. ^(Oi:pjcux»tti$Jxfcffl[355>ctv^- 

1. 4 llcj:ox#xbixfc2o<o^^ft#<^rtv 

[007 6] m^m'^ 6 3 tt. mm^wcmx, hMcm 

a ^ffi^a<><t^O|a^^^:H^((aii, </>n)» (an. 



.y^ 9 3 (DMJt^^^mJ^\^'tfV^^tUmm3 5-1. 3 5 
[0 0 7 21 fS^mi 1 - 1 4 lC3Btt<0»EWIC 

umfiJc)55|^l:i><0^cov^X«:. I^U^-^^f+^-LX^ 

6 1 (omit^mcmsi^thftmm 31.41 1^^^ 2 
otomtii^m^^i^ftmi^e 2 ^(7>is^sc6 2t7> 

1 K> m^Lmmu 3 2 (DmM-m^^ titz 

[0 0 7 31 3^*5, :^m&mmtm±^^^'ty^^y^m 

m^m.^m2 mmn^e 2ay-(y<-^>^m 

m^wc2 2. 2 2A\cnft'r^o j^t. m^mi i-i 

[0 0 7 4] Bm&wmm^e 4i^. mm^s 1.41 

J: o XfE5di«^I'J«K^»ft-§-o^4@ sitim^t (om^ 

'^t>'^(D^ltL.X^^htl. :d>^T>T^9 1-U 9 1 
-2lcMfT UX^JJ^ Lfc 2 otOSfajKi-^nmrn-r 5 
m^iE^^^^m:t^ o iy iJ^Jcl^JMUXaSiJLoo^!? 
j&tPo «lliBa@£S^6 4ti. Ziri^iomW^ 

^JCoV>X. l^ii3V^X<BSlJJC'&^JX'5®Ba.u 
aulH^^UX. 

( p 11, p «) = ( a u*. a ... (3) 

(p»i, p.2) = (Zan'.Zaii') • • • (4) 
60{pJtT/d^— :fe-<7>^X^^tb6l^^/^PiU Pii^. 

• iDax [" a (l-l)s^ a isl ) 

... (5) 

F^. SmSiS9 4 2J5r>^7'^9 1-U 9 l-2tCj:oX{aj3U 

Jc?^^$ttfc2 0(?>:r^>'^J-*ffi$*i.. rtb^iorv 
x-^9 1-K 9 l-2I^MfTLXPJ3;5L;fc^fti8t«:. i^iK 

[00 7 7] vtzt>oX. m^l\z\t-<x^^—v^:^r 



[0 0 7 8] :^mismtgitmu^n^'tmsmmt<rm^ 

[0 0 7 9] i^jiT. :^^jm(oW}i¥^mm-r^. am 
/i^^^R s s I fi#S:ai:^i-So mim^^nr 1 
^ t) ^ p 3/ (Dt^mm\^^^ cxmtr^ :it\zx<i 

r:^7^-^9 l-K 9 l-2l;i<SSiJJCg|5|5UfcSftS<0 
W-^/UL 1 . L 2 ^^IJ-r 6o 

[0 0 8 0] iS«^fI^^^7 Itt. r^^x:^ 

[0 0 8 1] Ufc>fi5oT. 
^(1) T#;te>ti.6^f?^;%:^ci s/i^er>i^»!t;iS^-f-^ 

rit^x^;^fv^mm^j:mmmm7^mt>ii^:ztfj:<. m 
-^<^mt^-^mtti:^o msn. isjrjsi i-i 4jcia 

[0 0 8 2] (gtc^i5V^x. m2.^^^irh(OtmmisXXJ^ 

•rmm^mt(omf^(ommj^i^. t^t-tsi-u 91 

-2»C^gSUIC^j^;Lfcii3^^b§l7 2-K 7 2-2:/!>mmn 
3 1.42 i:5S«^l«fiS6 2 t<OWcm\cm\i^^. BmffaS 

Mz.f^^Xl^^ivtij^\ch^^ 

[0 0 8 3] /<c*5. ^mm^mtmi.^c^'tyt^ y^m 

( 6 ^ 11. 6 <^ 11) = {<t> n/^ ii. ^ 11/ <P «i) 
(A ^11. A ^ It) = (max(*'% 6 <t>u-m,6 ^n), 



#81200 1 — 1 1 1465 

<t<7>>^*£:gi^Jcov^Xf:is jl@^^b^7 2-1. 7 2-2365 
1 3 L. 36^fiRM»ta» 7 3 i5«3liS.ff 

mm^^2 wzn^s-t^j^^m^x, ^7\c7r:^tmm 

[0 0 8 41 ^T. ^^HifiJI^tSK^BIlf^SrttW-rSo iffi^ 
^t::§S7 2-K 7 2-2d:. m^<?:>iajc£;r/u=^yXAjc^ 

^^^^-t^t^\^. :i(omm^m<^\^^xmcmm^t 

[0 0 8 5] jijl^?Wb§S7 2-U 7 2-211. « 

f^spai. 4 2ic<toXiifetTtx-^x<bH. t^r^yy- 
-^-9 1-K 9 l-2lc{@SiJj^Pj5l5LfcaftjftJ->t*f£:-r'5 2 
-oiomiim-^tC3ljii^^k:^ll^j6S-r::i:tcj:oX. ^ 

(Or/u=ryXAl;iov^xli. ^W^(OWS^X\%f^< . i^^ 

[0 0 8 6] Wkmm^7 3«. CH<b<^)jiM«b^M 
SrH?)iii9^> ;d>o_h32eu^2O(D^fB5m^<0rt. lij^^ 

Jc^;t^ixfcafii8tJ-Mnuxiij^^b*OjS&25Sj6fe^tb^ 
r^:JcJ:oxei^Afr3&5iS8i><bn. ;d>orJxf><7>afift 

[0 0 8 7] Lfc*5oX. a7*3j:tJm8.»-^-t"^<^ 
6o I^T. ai^r^^UXfi^^l 1-1 4t:i|E^cD^ 

^^c>^t^£:ufc^Eg(7>^^fe?i^®lcov^x^^•r^o f^^. 
i^^mmtnim. 11.12 \z.'^<r>m{\m^>\Az. 

[0 0 8 8] ^i|^&^i^$96 4All. ^SPai. 4 

rVx-^9 1-1. 9 l-2^C5lfe^TLX^]^LfcamfilC^ 
h.^ix^tf£:-r 5 2 oc^^ff -^^^ 0 #;t ^ o 3/ ^ tcil^ 
^Lx^iJLoo^«9i2itfo $^bJc. 'feiiiaa^ffi.ae 

4A«:. ±ieUfc2o(^>miSff#l-oV^X. i tc43 

lai^^'&i^^Caii, <^ 11), (ail. ^it) fdSfctbX. 
... (6) 

• • • (7) 



(U) 



1^200 1—1 1 1 465 



(Ru,Rii)= ((1— 6 dj/Dn).(l- 

[0 0 8 91 ±^(6) tC:fcV^T. <^iu ^Putt. 

JiieU^ffi;^^*:^ (an, (aa "C-tH 

^Jpfir^Oi. <I>,Tfe6o ^yt. ±^(8) lCiaV^-C. 5 
diu 8 dit^tM^^^tJr^ {aiu 4>ii). {att. <t>it) 

[0 0 9 0] e5ll«Poff^«6 4 A«:. ±^Lfcffi«ii 
(7>^^»mU^^l:i«:. ^$iS3 1. 4 llcJ;oX-^ 

l(cJ:or4-x:ibttfc2o(?>igfifi5m-§-<??f^. -¥:<^»W$ 

So 

[0 0 9 1] iS^$96 2i^. &^^a'BmSMe 4A\Z.X 

S^tcii. !SiTO3 1. 4 lJcJ:oX-^:^btt'5 2o 
[0 0 9 21 Ld^U ±3^L^*JSiJ<^^m;55^-e3i>5# 

[0 0 9 3] L;!)>u ±^\^ti2o<ommm'^\:^m^x 

T-rs l-u 9 i-2(cJ:oX<iSUJ;ii^J*$ix5 2o(0:/ 
1-1. 9 l-2lc^ix^*ixPJ5}5Lyt:S:m^}653^^TUT-^x 



-d di/Dii)) • • • (8) 

[0 0 9 41 L/ti^oT. t^t^J»C)t-^T^N— K^^^iT 
^#35S^»e>ixSo ffljRJSl 1-1 4lC|Ett<O^W»C 

Z(OXv^j:m^^^^<->^\:ii^^X. m:t 

r :^ CI ^fli«o3X*aE> s V ^tii^fitt^:^xnt>ixx t> 
[0 0 9 51 ^fc. ±jeLfc#|llfiJI!^ffi-eW:> iB^<7>fi5 

mtx^ wm^^(Dm^^(o±x^i,\^^n-m>^m.^ 

ti^:itti:<^^^tixh^\^\ 
[0 0 9 61 ^ ±^i.tc^^mmxa. 

[0 0 9 71 ^fc. ±iigUfc#^iife?i^|g-Cli. 7i:/4'> 
•7 f Q P S KtcS^UfcSfSiRJCgB^O^jJSJfi^ixT 

^i.fz.^mmz^n^.xi^mWi^imm'^mxh^. 

tc, Ji3aiUfc#IIJfi?^«i'C«:. mm^ 1> 4 2tcJ:o 
[0 0 9 81 U;J)^U wO<t 

mm 3 1.42 (o^^wt t (-*5v yx'r-f /i^mxn 

[009 91 U;!)^U C<oJ:9/^«iacov>Xli. ^ 

JC, 45:^§gXJi. m:tit. ^#^¥9— 1 4 9 0 9 1 ^4^^ 

UTH^^iX-S (VLDD (Virsatile Linear Digital 
Demodurator));6ii^Taffi^n6Ci:tCJ:or. 



(12) 



Wa200 1—1 1 1 465 



[0 1 0 o] ^fc. ±m\.it^nmm-ctt. mbmm 

[0 1 oil $^IC, ±^LyS:^IIJS?^ffi"C«. ^tiy 
^ <i: fik(^:/7 >^^^ifr UTgff ^ ttySi^ft^ ^ (7>^B#ft 

^mttt'^^^^iv^ti:h\^. rij ^±<omm<om::^ 
[0102] 

10 1 o 3] ^it. m^m2\zwMammxi^. «mN 

^x. ^m^\cy^-h^^^T(omM<ommmh^^o 
[0 10 5] ^fc. m^m6icmm<^mxit.^ m&m 

[0 10 6] ^fc. ft:^^8jcie^co%^-ci^. ^fiiK 



[0 10 71 »3ftJSi o»cffitt<^>«5«-ett. 

[0 10 8l$f>lC. IStJ^^IIs 13. 14fC|E«(D 
[0 10 91 Lfcj&SoT. r4x^<7>3gW*sS^$tufcai 

mw m^m 1-14 jciat^o^^tDMsy d y!;m 
[M3.1 ^^m^<om^^mm^^^ ci) x^So 

[M±l :*:|lliiBffi<^i&f^«:tfte^i-SI§l (2) -efeSo 
[M5.] fS^R^ 1-10 J^ie«co5iW»::>^l^:Lfcflfe(0|| 

[HAl tS*^ 1-10 tc|5mo^^Jc^jc£;ufefife<7>^ 

[Mil fS3it«l l-14Jc|2^(0^§^l^^jS:Ufc«- 

[M8.1 Sft*«l l-'14Jcffie<^|^l;i^Lfc||- 

[Mill tS^ftJS 11-14 JClsmo^^^lc^l^^ Uyt^H 

^^laxfeSo 
[^^-i-oufc^i 

11 :/7>'^5S»^#© 



(13) 



4^2001 — 1 1 1 465 



1 2 ^^yzT^) i^if^Wi 

13 immk 

14 y'^'y^f\^^^WL 

2 1 

2 2, 2 2A ^>f/^— 

3 1. 4 2. 9 6. 1 03 

3 2 m^m7Lmm&^ 

3 3 C^ny^^U 

3 4 %m!^ 

3 5 

4 1 
6 1 



6 2. 10 4 
6 3. 9 7 m#2|9j3eSB 

6 4. 1 05 ^ffaSg^td^ 

7 1 is^m^^as 

7 2 iSEi^bSS 

7 3 

9 1 r^'r-r 

9 2 W^/V-ittfiS^ 

9 3 ;^>f 

9 4. 101 smisp 

9 5. 1 0 2 A/D^»SS 
9 8. 1 0 6 DSP 
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